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Description 

This in—on relafos to dmo doli.onno. «* «en„ to, comMing ,es.cnosi S of vascuia, 

^ - r^rrr irons ssrs : rsrr.™ 

goa, rf «0 sMs * to P,=»i0. a 1 «^^^-JSi , "J , v ^. TSdown ., 

:ir usr,;: s^ri,™ ™« — . * - 

significant!, reduce to amoonl I of , educo , he „,„„„, „, gnosis. All of 

lh rarp^Trrn:rir.Ti * - » — « 

limited success has been achieved with this system.c approach, 
by the provision of a stent from which a chemical inhibitor fluted- 

adi.cS ITarea neodin, o 9 . , pan ». *a ^7 "Tf on.,.« to 

^C^^ and antagonists may be used to limit the norma, repa, 

desi.ed fh.rapoulic ,ange to, the do,*™ of .ho "^J^J^l^.^- „sod h.,ein 
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several more clinical definitions. Several of these definitions are listed below: 
1 . Loss of at least 50% of the initial gain achieved in angioplasty. 
5 2 Decrease of at least 30% in the lumen diameter compared to post-ang.oplasty result. 

n£SL*n o. 0.72 mm in minima, luminal diame.e, « g-.ala. torn poat-anoioplast, to WW*. 

^ 7 A<; fnr 6 but with a deterioration of 0.5 mm. 

10 T^ese defilns are used by cardiologists to c.inical.y (angiographic^) de ne res enosi. 

Several hypotheses exist on why and how restenosis occurs. ^^^1^,111 that occurs 

aC,i Rofelnd 7 show a typical blood vessel 30 in cross-section after angioplasty ^.^^ 

— ^^^^^ 

Sun o^G«. Compounds ,om no, o„„ pla.aWa bu also macn, ptW a. m.noc».aa. 

mac,oX« moT^a. »*>in*. ■»< ™* "»» C ° , * ,,U ' e CaSCM "' 9 * 

Q,a T„ Smo P~ mu«» ** P-„a«on o> amoolh ™* c*. Aa a*, 

,nis Pa a ««he™c2 P^a, »«* eanno, b. machan.ca,,,. So.a.a, n.po.hasaa e»a, on ho. » 

55 biochemically stop restenosis. Some of which are: 

\ Reduce the adhesion and aggregation of the platelets at the atonal ,n,ury site. 
2 Block the expression of the growth factors and their receptors. 
3. Develop competitive antagonists of the above growth factors. 
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4. Interfere with the receptor signaling in the responsive cell. 

5 Find a "natural" inhibitor of smooth muscle proliferation. anaioolastv 
itlm #1 directlv related to the formation of thrombus, a major problem with all types of angioplasty 
T tim^#3 S#5 are closely related. They deal with blocking restenosis during the mass.ve 

■MM 

ifllllffl 

40 treatment of a lumen that the drug may not be detectable in blood samples 

If the restenosis process ranges from immediately after miury to about 4 months late r ren ins 

^7^,*^*^. via. o, an — , ***** - o. the ,„v.„ to; 
ss na 2 1 a 9™«J entaJU side via. of an a»a,nati». emtadimanl o. *e »an, ol ,h, ,n»-on. 

Pin iq a areatlv enlarqed fragment of the embodiment of Fig. 1 , 

PIG la is a 9 greTen,a?ged fragment of the embodiment of Fig. 1 in which two layers of poiymer are 

present, each having a different drug; 
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post-stent implant procedure; inarowth has occurred; 

Figs. 1 and 3 immediately after implantation, about one 

FIG. 11 is a greatly enlarged fragmentary perspect.ve v.ew of the subject g 

RG^ is a qreatly enlarged fragment of a loose weave of stent filaments; 

limiting-drugs. f ; , e fi)ar monofilament braided mesh 

The current preferred configurate a! stent JC cons, o a g ^ ^ he)jcai 

The variations of design shown in the embodiments of Figs. 1 ana z snow 
must be secured against a lumen wall and must carry a ^ fjlaments 12 is . maj or 

JTW.SS - orr f to S S £2 Th 9 e & in the Figures is based on an 

laments be drug eluting. Or, you could ave any ^f^T?^ braided into the stent, it is 
drugs. Another option is to have a mult-filar stent. Instead of a single , a ^ ^ Thjs 

«, possible to have two, three, or ^^1!^^^^ ^ ™* ™° * *" 

would create a stent with much greater expa ns ile force bu w he mu | ti . fjla r form 

for diffusion of the drug without degradation. se |f-expanding to a predetermined 

The stent 10 of Fig. 1 consists of a wound ^^^^^^ -^J^. The radial expansile 
diameter and whose profile diameter can be greatly [f^^^^ at which point the angle 
force increases with diameter to the pent of the self-expanded diameter hm P 
between the filaments and the longitudinal ^JT]^^ f SZ^^^ « being woven 
construction techniques to alter the ^^^5^ with a metal core 16 and a 
without any connection. Figure 13 juncture 18. The bonding at the 

coating 14. In Fig. 14 the t0 each other, which improves the 
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Controlled release, via a bioabsorb able , potyme . offers to main 9 ^ 

be drug impregnated may be useful in prost es.s fa ^ j ^^^ eeat is given below. 
acid/ P o.yg.yco.ic acid, polyanhydride and 0 f bioabsorbable sutures. 

Poly-.-.actic acid/po.yglycoiic ac,d ^^f^ZZ ^^es. These compounds degrade 
It is currently available ,n many f Lral problems with this compound. The 

into non-toxic lactic and glycol.c acids. There a e, however seve p mjnor jnflamma . 

degradation artifacts (lactic acid and g.ycohc ac.d) are s l 9 m.y «*c. The ^ acidly ^ 
,ion in the tissues as the polymer degrades. ^^J^^^Z this polymer is the ability to 

rsr- " r=,TS=s srr h ave P00 r 

rS'^STSS'i n^ffpolyphosphate este, J*^^ J~ 
compound rt!ch is currently ^ d ^ 

' SL P S3S transition temperature, makes the 

The basic structure of polyphosphate ester monomer is shown below. 



35 



— (-P-O-R^O-) — 



OR 



where P denotes Phosphorus, 
45 0 denotes Oxygen, 

Sn ™:,™27,* MM-. - «= c-P— » — 

acid) and diols (see below). 
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— (-P-O-R^O-) — 



C(O) 
I 

drug 

The drug may also be incorporated into the backbone of the polymer. 

O 

— ( -p-O-drug-O- ) — 

i 

OR 



in summary the highly hydrolytically reactive phosphorus ester bond, the favorable physical properties 
and rZSi chemical structure make the polyphosphate esters a superior drug dehvery system for 

Sten, R Q s 3A and 3B show that the filaments 12 may be made from one or several layers of polymer. In Fig. 

The Lee is fixed into place enter by radial expand ,n devices such as sl»«n ,n F,o. 1 « « « 
sl .r,u«B w ^inwll laps and "ears caused by any prrp, ballooning. The initial deposition o. pla«K 

further aspect of the invention. 
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Claims 
1 
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drug diffusion limiting coating. 

2. A stent as claimed in claim 1 comprising at least two separate layers of polymer each having a different 

said drug therein. 

3. A stent as claimed in either of claims 1 and 2 wherein said drug is selected from antiplatelet 
anticoagulant, antiinflammatory and antimetabolite drugs. 

4. A stent as claimed in any one of claims 1 to 3 wherein said polymer is bioabsorbable. 

5. A stent as claimed in any one of claims 1 to 4 being a self expanding stent. 

6 A stent as claimed in any one of claims 1 to 5 having a body portion composed of a plurality of thread 
JSZZZL in a he.ix configuration along the centre line of said body as a common axis, said 
body including elements wound in opposing helical directions. 

7. A stent as claimed in claim 6 radially extendable under axial compression of said body portion. 

8. A stent as claimed in any one of claims 1 to 7 wherein said polymer is in filamentary form. 

9. A stent as claimed in any one of Cairns 1 to 8 wherein a said diffusion limiting coating is provided on 
said drug-incorporating polymer. 

10. A stent as claimed in claim 9 wherein at least one said element includes an anticoagulant drug and at 
least one said element includes an antimetabolite drug. 

11. The stent as claimed in any one of Cairns 1 to 4 comprising metal filaments provided with a coating of 
said drug-incorporating polymer. 

« 12 The use of a vascular stenosis limiting drug in the manufacture of a polymeric composition for use in a 
" method "f ^^combalVvascular stenoL by the topical administration o, said drug to a vascular lumen 
from an intravascular stent according to any of claims 1 to 11. 

13. Use as claimed in claim 12 wherein said drug is selected from antip.ate.et drugs, anti-inflammatory 
drugs, antimetabolite drugs and combinations thereof. 

14. Use as claimed in either one of claims 12 and 13 wherein said polymeric composition is bioabsorbable. 

Patentanspriiche 

1 Intravaskularer Stent (10) mil Mitteln (12) zu dessen Fixierung an der Innenseite eines BlutgefaBes 
:; e len«s"« ei„e. * «u,io„ d» BwcM^c, ,«*« 

50 tSt. 

2. Stent nach Anspruch 1 , umfassend wenigstens zwei getrennte Po.ymerschichten, wobei jede davon ein 
anderes Medikament aufweist. 

55 3 Stent nach einem der Anspruche 1 und 2. worin das Medikament ausgewahrt ist unter einem 
Antlombocyten-Antikoagulans, antiinf.amrnatorischen und Antimetabolit-Medikamenten. 

4. Steht nach einem der Anspruche 1 bis 3, wobei das Polymer biologisch absorbierbar ist. 
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5. Stent nach einem der Anspruche 1 bis 4, namlich ein selbstexpandierender Stent. 

6. Stent nach einem der AnsprOche 1 bis 5. mit einem Korperabschnitt ^^If'^lTZ 
Vielzahl fadenformiger Elemente, wobei jedes davon helikal entlang der M.ttehn.e des Korpers a\s 

a ge^etsamer AcnS e gewebt is,, und wobe, der Korper E.emente enthalt, die ,n entgegengesetzter 
helikaler Richtung gewunden sind. 

7. Stent nach Anspruch 6, radial dehnbar unter axialer Kompression des Korperabschnitts. 
,o 8. Stent nach einem der Anspruche 1 bis 7, wobei das Polymer faserformig ist. 

9. Stent nach einem der Anspruche 1 bis 8. worin die die Diffusion limitierende Beschichtung auf dem 
Polymer, welches das Medikamt enthalt, ausgebildet ist. 

J5 10. Stent nach Anspruch 9, worin wenigstens eines der Elemente ein Antikoagulans und wenigstens eines 
der Elemente einen Antimetabolite!! enthalt. 

11. Stent nach einem der Anspruche 1 bis 4, umfassend Metallfilamente. welche mit einer Beschichtung 
des das Medikament enthaltenden Polymers versehen sind. 

20 12 Verwendung eines GefaBstenose-limitierenden Medikaments bei der Herstellung einer P°*™«^ 
meTsetzung fur die Verwendung in einem Verfahren zur Bekampfung von GefaBstenose durch topische 
VerabrSchung des Medikaments in das GefaBlumen aus einem intravaskul.aren Stent gemaB einem 
der Anspruche 1 bis 11. 

25 13 Verwendung nach Anspruch 12. worin das Medikament ausgewahlt ist unter Antitrombocyten-Medika- 
meTn anLffammatorischen Medikamenten. Antimetabolit-Medikamenten und Kombinafonen davon. 

14. Verwendung nach einem der Anspruche 12 und 13, worin die Polymerzusammensetzung biologisch 
30 absorbierbar ist. 

Revendications 

1 Prothese intravascular, couramment appelee "stent", (10) possedant des moyens (12) pour sa fixation 
resurface interne d'un vaisseau sanguin. caracterisee en ce que ledit stent a au moms une port on de 
sa surface ^externe formee d'un polymere incorporant un medicament liberable .nh.bant la stenose 
vasculaire et pourvue facultativement d'un revetement limitant la diffusion de medicament. 

2. Stent selon la revendication 1, comprenant au moins deux couches separees de polymere, ayant 
chacune un medicament different a I'interieur. 

3. Stent selon rune quelconque des revendications 1 et 2, dans lequel ledit medicament est selectionne 
parmi des antiplaquettaires, anticoagulants, antiinflammatoires et antimetabolites. 

45 4. Stent selon I'une quelconque des revendications 1 a 3, dans lequel ledit polymere est bioabsorbable. 

5. Stent selon I'une quelconque des revendications 1 a 4, ayant la propriete d'etre autoextensible. 

6 Stent selon I'une quelconque des revendications 1 a 5, dont la partie corps est composee d'une 
so p ura ite d'etements de fi.s tisses chacun dans une configuration en helice le long de la l,gne de cent e 
S corps comme axe commun, ledit corps comprenant des elements enrou.es dans des directions 

heltcoTdales opposees. 

7. Stent selon la revendication 6, extensible de fagon radiale sous la compression axiale de ladite partie 

55 corps. 

a Stent selon I'une quelconque des revendications 1 a 7, dans lequel ledit polymere est dans une forme 

filamentaire. 
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9. Stent selon Pune que.conque des revendications 1 a 8, dans lequel ledit revetement limitant la diffusion 
est applique audit polymere incorporant un medicament. 

10. Stent selon la revendication 9, dans lequel au moins un desdits elements inclu. un anticoagulant et au 
5 moins un desdits elements inclut un antimetabolite. 

11. Stent selon rune que.conque des revendications 1 a 4, comprenant des filaments en metal pourvus 
d'un revetement dudit polymere incorporant un medicament. 

,o 12 Utilisation d'un medicament limitant la stenose vasculaire dans la fabrication tfune compositior , de 
po S Pour utilisation dans une methode de lutte centre la stenose vasculare par radministra on 
top^ue dudit medicament a I'interieur d'un vaisseau a partir d'un stent ,ntravascula,re selon . une 
quelconque des revendications 1 a 11. 

, 5 13. Utilisation selon la revendication 12, dans laquelle ledit medicament est selection* parmi des 
alpCettaires, des antiin.lammatoires, des antimetabolites et des comb.na.sons de ceux-c. 

14. Utilisation selon Tune que.conque des revendications 12 et 13, dans laquelle ladite composition de 

polymere est bioabsorbable. 
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FIG. 7 
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FIG 12 




13 



